Two media were developed that allowed both a total coliform count and an Escherichia coli count to be determined on the same medium after 24 h of incubation at 35°C. The new media were tested along with two standard media on 10 surface water and 7 sewage samples. The experimental media yielded equivalent or higher counts relative to the standard media and recovered more specifically the desired indicator groups as determined by colony identification.
lauryl sulfate-analine blue (ELSAB) agar was prepared as described by Wright (31) . Tergitol 7 agar (m-T7) was prepared initially as described previously (19) ; later, it was obtained from Difco Laboratories (Detroit, Mich.). m-FC broth base and m-Endo broth MF were obtained from Difco and prepared with 1.5% agar. m-FC agar was used without rosolic acid. The formulation of lactose-monensin-MUG (m-LMM) agar, which was autoclaved for 15 min at 121°C (final pH, 7.2), was as follows: Tryptone (Difco), 5 .0 g; yeast extract, 2.5 g; lactose, 10 .0 g; bromocresol purple, 80.0 mg; K2HPO4, 3.3 g; KH2PO4, 1.0 g; MUG, 100.0 mg; agar, 15.0 g; monensin, 38.0 mg (in 10 ml of 95% ethanol); distilled water, 1,000.0 ml. Tergitol-monensin-MUG (m-TMM) agar was prepared exactly as m-LMM, except that 0.25 ml of Tergitol 7 per liter was added before sterilization. m-TEC agar was prepared as described previously (8) . Starch ampicillin (SA) agar (24) was used for the presumptive identification ofAeromonas hydrophila. A modified standard plate count medium (m-SPC) was made by the method of Taylor and Geldreich (28) . All dilutions were made in 0.1% peptone water.
Sample collection. Samples were collected in sterile 200-ml glass screw-cap bottles. Surface water samples were collected from lakes, streams, and rivers in central Iowa. Sewage samples were collected from various treatment stages at the Ames, Iowa, and the Nevada, Iowa, wastewater treatment plants, both Colonies picked from the various media were struck for isolation on plates of PG agar. The plates were incubated for 18 to 24 h at 35°C and then were examined under white and UV light. Pure cultures were tested for the production of cytochrome oxidase. Oxidase-positive cultures were struck on plates of SA agar, and the plates were incubated for 24 h at 30°C and were then flooded with Lugol iodine solution. Colonies that were capable of growth on ampicillin and that exhibited zones of clearing (amylase positive) were recorded as A. hydrophila. Oxidase-positive cultures that were negative for growth or amylase production on plates of SA agar were inoculated for identification in Rapid NFT strips (Analytab Products, Plainview, N.Y.). Oxidase-negative cultures were inoculated in API 20E (Analytab) strips.
Chlorination study. To determine recoveries of chlorineinjured cells on various media, the method of Camper and McFeters (3) was used, except E. coli B was injured at a chlorine concentration of 2.6 mg/liter for 6 min, and the diluent used was 0.1% peptone water. Dilutions of control and injured cells were dispersed in 100-ml peptone blanks; MUG incorporation. The optimal concentration of MUG for incorporation into m-LMM and m-TMM agar was 100 ,ug/ml. Fluorescent Recovery comparisons. Coliform recoveries on m-Endo, m-LMM, and m-TMM agars are shown in Table 1 . PTG agar was differential only for E. coli, not for total coliforms; therefore, PTG agar counts were not included in the total coliform results. Because of the large numbers of A. hydrophila recovered on m-Endo agar, the total coliform counts were corrected to show the number of true coliforms that were recovered (Table 1) . m-TMM coliform counts were significantly higher than m-Endo counts for surface waters.
The recoveries of fecal coliforms on m-FC agar and E. coli on PTG, m-LMM, and m-TMM agars are shown in Table 2 Chlorine injury study. The abilities of seven different media to recover chlorine-injured cells are shown in Table 6 . On m-FC agar a significantly lower number of cells was recovered compared with the other six media even before chlorination (P < 0.05). The highest counts were obtained on m-SPC agar, which is a nonselective medium. As expected, on m-Endo and m-FC agars small percentages of injured cells were recovered (40 and 24%, respectively). On PTG, m-T7, m-LMM, and m-TMM agars, significantly greater numbers of injured cells were recovered (P < 0.05).
DISCUSSION
Increased recoveries of total coliforms were obtained on m-TMM agar when compared with m-Endo agar when surface water samples were examined. Increased recoveries of fecal coliforms were obtained from surface waters on PTG and m-LMM agars when compared with m-FC agar and from sewage on PTG agar. The surface water samples probably contained a higher number of injured cells than the sewage samples.
A significantly different spectrum of bacterial species was recovered on the monensin-containing media (m-LMM and m-TMM) in comparison with the Tergitol 7-containing medium (PTG agar; data not shown) and the standard media. The most important difference was the recovery of A. hydrophila; large proportions of coliform-positive colonies on m-Endo agar and total colonies on PTG agar were A.
hydrophila. Aeromonas spp. usually are excluded from the coliform group (11) because they are not normally found in the feces of healthy humans and would not, therefore, indicate fecal pollution (1). A. hydrophila can also multiply in the environment (2) . A method to enumerate specifically Aeromonas spp. in the presence of closely related bacteria has been developed (26) . Because m-LMM and m-TMM agars recovered low numbers of aeromonads, background interference was reduced, and the counts that were obtained reflected more accurately the sanitary history of the water sample. A greater diversity of sample types and locations should be examined to determine if this increased specificity is universal and consistent. Noncoliforms will appear smaller and purple. It has been recommended that 0.1% peptone water rather than a diluent containing potassium or sodium be used in conjunction with monensin-containing media (25) .
An important advantage of using one of the three new media tested in this study is that no resuscitation step is needed, thus reducing time and expense. The ability to enumerate E. coli (fecal coliforms) at 35°C, rather than at 44.5°C, increases recovery of injured cells without the use of a low-temperature resuscitation step (16) .
The determination of E. coli directly provides a more accurate indication of fecal pollution than do determinations of fecal coliforms based on their ability to grow at high temperatures. High counts of thermotolerant Klebsiella spp. have been reported in waters that were not polluted by fecal material (4, 30) .
The recovery of chlorine-injured cells on m-LMM and m-TMM agars was slightly below that on m-T7 agar, although the difference was not statistically significant for this set of experiments. Unfortunately, because of the formulation of m-T7 agar, lactose-fermenting colonies produced large quantities of acid, and the MUG reaction was often difficult and sometimes impossible to detect. The fluorescence of 4-methylumbelliferone is highly dependent on pH (13) . More work needs to be done to determine the efficacy of the use of these new media in recovering indicator cells in chlorinated tap waters.
For enumeration of both total coliforms and E. coli on a single medium at 35°C, m-LMM and m-TMM agars should be used side by side on representative samples to determine which medium is best for a specific sample category. The use of these media eliminates the need for a critically controlled 44.5°C incubator and the need for two membranes and media for each sample (one for total coliforms and another for fecal coliforms) and also offers increased specificity.
